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The invention relates to a display device comprising a first electrode and a 
second efcctrode, and an optical layer arranged between the electrodes, which optical layer 
emit* hght under the influence of an electric field applied between said electrode, 

To preclude loss of contrast caused by so-termed "crosstalk" during driving of 
picture elements (pixels) in passive-matrix display devices, such as hquid crystal display 
devices, each pixel is provided with an electronic switch. This electronic switch is for 
example, a non-linear element such as an MM diode (metal-insulator-metal-diode'), a thin- 
nlm transistor or a varistor. 



EP 0 337 71 1 Bl discloses, for example, a transmissive hquid crystal display 
de.ce wherein eachpixel electrode is connected via a varistor to the associated signal ,ine 

A drawback of saiddisplay device resides in that in the case of large display 
screen diagonals with a large number of pixels also a large number of varistors must be 
applied. This is very time-consuming and expensive. 



Therefore, it is an object of the invention to provide a display device that is 
operated by means of a multiplex drive enabling the electronic switches to be readily and 
20 inexpensively integrated in the matrix arrangement. 

This object is achieved by a display device comprising a first electrode and a 
second electrode, and an optical layer arranged between the electrodes, which optical layer 
emits hght under the influence of an electric field applied between said electrodes and 
compnsing a varistor layer arranged between an electrode and the optical layer. 
25 Varistors are electric resistors having a very high resistance at low voltages 

but a low resistance at high voltage, Therefore, if a small voltage is applied between the first 
electrode and the second electrode the varistor layer serves as an insulator. In all, the electric 
field which then acts on the optical layer is small and no emission of (visible) light takes 
place. If, however, a high voltage exceeding a certain threshold is applied between the 
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electrodes, a., varistor layw ^ 

on to ophcai h)w . As a resul. of ft. suddenly „ * ' *" 

invention is unproved. 

The advantageous embodiment as claimed in claim 2 brings about that the 
10 contrast in the area of the pixels is improved. 

The advantageous embodiment as claimed in claim 3 can be produced in a 
The chelectnc layer advantageously present between the varistor layer and the 

to, the dectnc field to „,„ ^ of ^ ^ hyer fa ^ ^gs about 

.^"^"^^^eouslysotod^a^asolaimodinclata^ 
tough 9, vanstor layere ram be produced which do not require a sintering step as the high 

20 -^^'^^sroe.cosaofSOO.C^no.corop^biewirothentan^lring 
conditions for display devices. 8 

ne ^ fi »»«» re la<=sroame«nK 1 „, m anuto t urh^adi^ydevice 

to opttcal layer, satd vsnstor .aye, being provided by means of blade coating or screen 

Those and otter aspects of the invention a„ ^ fom ^ 
eluo.da.ed wtth rofcrenco to two Figures and two exemplary embodiment, 



In the drawings: 

Fig. 1 is a cross-sectional view of the structure of a display device in 
accordance with the invention, and 
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M shown in Fig. 1, , prefeirai enfcodj^, „ f fa 
accordance with the inv^H^ „ p y aevi ce in 

te ^' yae ^«»-P«.videdwin 1 .p r „ te(;nveenvel()peofa 



25 



30 



ST V~«--*-"-'«*--*'«*-i^4JL* 

*» .nrtodnnen., „ varistor , ayer 3 „ » 

— connive 5tnpK „ f ^ to0 2> , overIap one ^ ** * ~ 

^""^^'^^'y^PrisK^tantiallyZnOdopedwithat 

with at least one material selected from «« . >«n*auy Y no 3 doped 

enal selected from the group consisting of La 2 0 3 , Nb 2 O s and W0 3 , or it 
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To maraftaur. , varistor , ayer 5 ^ m ^ 

ma.<™,„ f „ T ° P ^" SC ^ Prta ' i,,8 ' ,Mtt - 60to7 «''y»*,„fth.pow (to v 

The manufacture of the other layer, and structured electrodes takes place in 
accordance with customary methods. P 

^Fig-^melurninance-voltagecurvesofa customary display device 7 and a 
with AI, i.e.by ZnS.C^Al, and a Ugh. is „ Dtained by ^ ^ 
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Example 1 

for 6h „ m .^^^^7 te -™^»e nUycaIchedanooo „ cinair 

isopiopanol using i kg of 2 _„ ... _ ^ /o C ° 3 °^ Wa * ground for 3 hours in 

powda, was snbseqnently ^ ^ ™ *- * — »f ™ B tap. The dried 
P**ed tooush ,0. I25m sieve . 8 ' m "' PO»der w dried ard 



Example 2 



olec^e 2oymemofs ^^ ^* e ^^3-P-idcd„ naefirst 

was used. In fte blue-emittm. sub »b™u P ,ayer 3 - ^(XAi 

» Bi j0 „ 0,0, and AfcO; was oLdad I' t V " nS " >r ° f ™ **« «** 

:r=r.rr:, -^rrr 
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The individual, conductive stripes of the » , 

The display device exhibited a ™n<v u;,* 
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CLAIMS: 



10 3 

co^spo^ to fc ^ over wUc „ ^ ^ uyer ~* - ^ « 



20 6, 



*» fa ^o„p oo^ of BW)i ^ ^ ^ ^ ^ ^ ^ 

A display device as claimed in any one of claim* i «. 
25 that the varistor layer substantial • ° Ugh 5 ' charac ^ed in 

selected fro 1 * ^ ^ ^ at least «« material 

selected from the group consisting of ^ Nb 2 0 5 and WG 3 
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8 - A display device as claimed in any one of claims 1 ft™,,,* « u . - 

fcm the group co ns i stillg ofU ! 0 J ,Nb 2 o J and WO,. 

======= =s » 
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